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Prevention and Manage-
ment of Hypernatremic
Dehydration in Breast-
fed Infants

LANCE A. CHILTON, MD
Albuquerque, New Mexico

SEVERAL REPORTS in the medical literature over the past
15 years have detailed the clinical course of critically ill
breast-fed children with hypernatremic dehydration
shortly after birth, all of whom required vigorous thera-
peutic efforts."-7 The child in the case reported here
is such an infant, who became desperately ill with hyper-
natremic dehydration. Like some but not all of those
in the cases reported, he seems to have recovered with-
out sequelae.

(Chilton LA: Prevention and management of hypematremic dehydra-
tion in breast-fed infants. West J Med 1995; 163:74-76)
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Report of a Case
The patient was born to a 23-year-old gravida 1, para

0 woman at 41 weeks' gestation, weighing 2,843 grams
after an uncomplicated pregnancy. Apgar scores were 8
at one minute and 9 at five minutes. The nursery stay
was without complication, and the nurses' notes indicat-
ed that the mother was breast-feeding well. A circumci-
sion was done when the infant was about 30 hours old,
and mother and infant were discharged several hours
later. Weight on the morning of discharge was 2,727
grams (decreased 4.8% from birth). As was usual for
babies discharged within 48 hours, the child had an
appointment scheduled three days later. At that visit, the
mother expressed concern over the infant's fussiness
during nursing and infrequent stools and urination. The
findings of an examination were normal except for mild
icterus (the serum bilirubin level was 227 ,umol per liter
[13.3 mg per dl]). The infant at this time weighed 2,560
grams (10% less than at birth). The mother strongly
desired to breast-feed her infant and was given recom-
mendations on infant care and feeding.

At 7 days of age, the patient was brought to the clin-
ic by his parents who were concerned because he had
had fever for about 8 hours and no urine output for
approximately 24 hours. He was febrile, moderately
lethargic, and markedly dehydrated, with dry mouth, dry
sunken eyes, and a pronounced loss of skin turgor. He
weighed 2,132 grams (24% below birth weight). The
baby was moderately jaundiced.

Initial laboratory results included the following:
serum sodium 182, potassium 3.5, chloride 138, and
bicarbonate 25 mmol per liter; urea nitrogen (BUN),
73.2 mmol per liter (205 mg per dl); and creatinine, 212
,umol per liter (2.4 mg per dl). The leukocyte count was
9.0 X I09 per liter (9,000 per mm3) with a normal differ-
ential; hemoglobin, 137 grams per liter (13.7 mg per dl);
and platelet count, 321 X 109 per liter (321,000 per
mm3). A blood culture was later reported
as negative for pathogens, as was the culture of the
spinal fluid; the cerebrospinal fluid was xanthochromic
(probably due to neonatal jaundice; the serum bilirubin
level was 258 ,umol per liter [15.1 mg per dl]), with 45
erythrocytes X 106 per liter and 1 monocyte X 106 per
liter; the glucose level was 2.7 mmol per liter (48 mg per
dl), and the protein level was 0.77 grams per liter (77 mg
per dl).

An intravenous catheter was placed, and the child
was given two boluses of 20 ml per kg of a solution of
normal saline with 5% dextrose over the first hour.
Antibiotics (ampicillin and gentamicin sulfate) were
administered intravenously (they were discontinued two
days later when the cultures were reported as negative).
When the serum sodium level became available, the
intravenous fluid was changed, first to dextrose with
0.675% sodium chloride and then to dextrose with
0.45% sodium chloride when no seizures occurred. The
fluid infused was calculated to replace losses slowly
over 24 hours to avoid rapid fluid shifts. Urine output
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remained low during the first two days, but the child was
intermittently active and alert. The serum sodium level
fell slowly at first, presumably because of the relatively
high sodium concentration of the infused fluid and the
sodium accompanying the ampicillin. The serum sodi-
um level fell to 178 mmol per liter 19 hours after admis-
sion, 171 mmol per liter on the second hospital day, 165
mmol per liter on the third, 158 mmol per liter on the
fourth, and 154 mmol per liter on the fifth hospital day.
Renal function study values fell more rapidly, with the
BUN reaching 4.6 mmol per liter (13 mg per dl) and the
creatinine 88.4,mol per liter (1.0 mg per dl) on the third
hospital day. The fractional excretion of sodium on the
second hospital day was 0.8, well within the range for
prerenal azotemia. The urine osmolality on the second
day was 472 mmol per kg (472 mOsm per kg), appear-
ing to rule out diabetes insipidus. Specimens of the
mother's breast milk were obtained about 36 hours after
she had last breast-fed her infant; milk from the left
breast had a measured sodium level of 78 mmol per liter,
and from the right breast the value was 58 mmol per
liter. Normal values for colostrum have been reported to
be 22 ± 12 mmol per liter; for mature milk at two to
three weeks, it is 7 ± 1 mmol per liter.8 The patient's
mother appeared healthy and well hydrated and had no
signs of malnutrition or cystic fibrosis, conditions that
could elevate sodium levels. Her serum sodium level
was not measured.

The infant's urine output increased by the end of the
second hospital day, reaching 6 ml per kg per hour by
the morning of the third day. After the breast milk sodi-
um level became available, the mother decided not to
breast-feed further. The medical staff, uncertain as to the
likelihood of the problem recurring, did not attempt to
convince her otherwise. Formula feeding was begun on
the third hospital day, with the infant showing excellent
weight gain before discharge.

The patient was discharged on the sixth hospital day
with normal results on an examination and taking
formula well. He has been seen for routine follow-up
since, appearing to develop and grow normally. When
last seen at 3 years of age, his height and weight were at
the 35th and 50th percentiles, respectively. The patient's
mother had decided against breast-feeding her second
child, despite our assurance that a similar occurrence
would be unlikely.

Discussion
Several issues arose in a sequential fashion in the

treatment of this patient, starting with the urgent need to
treat shock:

* How should immediate resuscitation be accom-
plished?

* What was the cause of the severe hypernatremia?
* What problems occurred in this breast-feeding

dyad that led to the severe dehydration?
* What is the prognosis for this infant and others like

him?

* Should the woman have resumed breast-feeding
once her infant had been treated?

* What education should women new to breast-feed-
ing receive before and after delivery?

* What fail-safe mechanisms should be in place to
avoid possible disasters such as this?

It was clear on admission of this child that fluid
resuscitation was urgent. Human plasma protein fraction
(Plasmanate) or albumin might have been chosen; a nor-
mal saline solution is most readily available in such an
emergency. We were fortunate to be able to establish an
intravenous cannula almost immediately; otherwise, an
intraosseous needle might have been placed. Because
the presentation of a child in shock is not unlike that of
septicemia, a workup for septicemia and initial treat-
ment with antibiotics are often warranted.

When the infant's high serum sodium level was
reported, the diagnosis of the cause of that condition
became a priority, along with the careful observation of
the infant and his serum sodium level to avoid the
seizures that can occur from too rapid lowering of the
sodium level.4 Several causes of hypernatremic dehydra-
tion have been listed9: some, such as cerebral injury, pro-
longed fever, salicylate toxicity, and hyperventilation,
seemed unlikely with the history and the examination
results. Diabetes insipidus was ruled out by the infant's
ability to concentrate the urine to the degree expected for
a newborn. Excessive salt intake remained the most like-
ly possibility. Although cases of child abuse by salt poi-
soning have been reported, this seemed exceedingly
unlikely with this family. Because there was no fluid
intake other than breast milk, we measured the breast
milk sodium concentration as the most likely source of a
high sodium intake. The breast milk sodium level at 8 to
14 days averages 13.1 ± 0.6 (standard error of the mean)
mmol per liter.8 The mother's breast milk sodium level at
eight days measured 58 and 78 mmol per liter in the right
and left breast, respectively. These measurements
appeared to have established the cause of the hyperna-
tremia; a fall in the sodium level has been documented
each day after birth, making it likely that the level in this
mother's milk was even higher on earlier days.8 One
author studied 130 women who started breast-feeding,
measuring breast milk sodium levels from day 3 to day
12.10 Women who failed at breast-feeding did not have the
same drop in breast milk sodium values seen in women
who succeeded. Thus, in the case reported here, the moth-
er's high breast milk sodium values may have indicated
that she would not have succeeded at breast-feeding.

How did the severe dehydration develop? We do not
have a clear answer to this question. Motivation was not
a problem: events before, during, and long after the cri-
sis have convinced us that the patient's mother cared
deeply for him and was strongly motivated to breast-
feed him successfully. By history, she was feeding him
frequently enough (every 2 to 3 hours). She apparently
was eating and drinking sufficiently. How well did the
family know the signs of dehydration and severe illness?
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Apparently not well enough. Should we have recognized
the impending problem at the first clinic visit at 3 days
of age? According to some authors, a 10% weight loss is
well within 2 standard deviations of the mean maximal
weight loss (5.8% ± 3.2%) for a breast-feeding infant.'"

The prognosis for infants with severe dehydration
has generally been good, but not invariably so. A case
has been reported of an infant with a serum sodium level
of 189 mmol per liter who had a normal Bayley Infant
Mental and Motor Development Index at age 11
months.6 Other authors, in reporting on four breast-fed
infants with severe dehydration (3 of whom had serum
sodium levels ranging from 173 to 190 mmol per liter),
found all to have normal development at 2 years, though
one had nystagmus.5 On the other hand, the course of an
infant was described who presented with severe dehy-
dration and a serum sodium level of 176 mmol per liter;
that child has had persistent seizures and severe devel-
opmental delay, although the child's premorbid condi-
tion was not known.7 A good neurologic outcome has
been reported in another infant, although elevated blood
pressures persisted in that patient through the period of
follow-up.3 Our patient appears to have done well.

One of the most difficult questions in this case is
whether the mother should resume breast-feeding. The
issue of being able to breast-feed once a high sodium
level has been detected in the milk has not been
addressed.'0 Will the milk continue to be high in sodium,
placing the infant again at a high risk of hypernatremia?
In the case of hypernatremic dehydration in a breast-fed
infant,7 maternal milk sodium levels were twice normal
(16 mmol per liter) at 30 days; the author recommended
against allowing the child to return to the breast.
Another author, however, noted a rapid fall in breast
milk sodium to normal values by about 21 days, and
stated the following6(p3721:
Because the primary cause of the disorder [hypernatremic dehydra-
tion] is probably insufficient lactation and not elevated sodium in the
breast milk, therapy should include supporting the mother and giving
her the opportunity to successfully relactate. Relactation can be
accomplished physiologically through frequent breast pumping and
supplementation using a nursing supplementer while the infant pro-
vides sucking stimulation to the breasts.

Unfortunately, in this situation, we were uncertain of
the danger to the infant if the mother resumed breast-
feeding; by the time we found Thullen's paper, the
mother, sensing our indecision, had decided that she no
longer wished to breast-feed her infant.

What education should women new to breast-feeding
receive before and after delivery? Our nursery and labor
and delivery nursing staffs are uniformly supportive of
women breast-feeding their infants, as is the prepartum
maternal education staff. Women are urged to breast-
feed, and a high percentage (about 75%) of women leave
the hospital nursing their infants. They are given the
telephone numbers of hospital staff members especially
knowledgeable about breast-feeding to call should prob-
lems arise. Hospital stays here, however, as elsewhere,
have continued to decrease after delivery, now averaging

less than 24 hours for women after a vaginal delivery
and less than 3 days for a woman who has had a cesare-
an delivery. This allows little time for education or for
ensuring that breast-feeding is well established.

Because we have seen several cases such as this one,
we have instituted a policy of telephoning all new moth-
ers one to two days after discharge to attempt to detect
situations where nursing problems are occurring. Our
hospital has hired a certified lactation consultant to pro-
vide education and support to breast-feeding women and
to head off impending problems such as this one.

The following guidelines have been published for
detecting possibly hypernatremic dehydrated infants7:
slow feeding, poor sucking; a sleepy, quiet, "good
baby," causing parents to be unaware of evolving dehy-
dration; and possibly diminished milk secretion. Our
first face-to-face visit with new mothers is five to ten
days after discharge; the presence of these findings or
the irritability that others note in hypernatremic infants
prompts the practitioner to ask the parent to bring the
infant to the clinic earlier than this first scheduled visit.

How can we prevent possible disasters like this?
Lacking the ability to keep women and their infants in
the hospital long enough to observe breast-feeding ade-
quately and to educate them fully regarding the signs of
dehydration and hypernatremia, steps such as those
referred to earlier are of considerable importance. More
prenatal education, written information as to warning
signs, follow-up calls, early postpartum visits, and
round-the-clock availability of infant medical care may
help. All of us-physicians, nurses, lactation consul-
tants, and others-need to continue to make the case to
all mothers that "breast is best," despite such rare, unto-
ward events as this.'2
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